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axialpartis traditiona11y called the Sanchu Graben．  
TheJikkokuPassarea，nOrthwesternpartOftheSanchu  
Grabenisunderlainchie且ybythe LowerCretaceous  
Sedimentary rocks．The Sanchu Cretaceous System  
Canbedividedintothefb1lowlng重vefbrmations；the  
Shiroi，Ishido，SanyamaFormations，andthenewlyde一  
触1edrIbzawaandOhnitaFormationsinthestudyarea．   
The ShiroiFormationis characterized by alterna－  
tionofconglomerate，Sandstoneandshale，andyields  







SpOradically．The upper memberis characterized by  
turbiditefacieswhichisaccompaniedwithconglomer－  
ateinitslowermostpartandbytherareoccurrenceof  
molluscan fbssils．TheTbzawaand Ohnita Formations  
Showamoremonotonouslithologythanthoseofthe  
Shiroi，IshidoandSanyamaFormations．TheTozawa  






Ogy、Stratlgraphy andbivalve faunas．One unitisthe  
Shiroi，JshidoandSanyamaFormations，andtheother  
is the Tozawa and Ohnita Formations，in ascending  
Orderrespectively．Thefbrmerthreefbrmations，Which  
are grouped as the Sanchu Group，are Close resem－  
blancetothatofthe LowerCretaceousMonobegawa  
Group distributedin the Kurosegawa Beltfrom Ky－  





Key words：StratlgraPhy，Lower Cretaceous，bivalve  
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In roductiom   
Lower Creta eous non－marine to shallow rnarine  
Sediments are discon inuously andinterruPtedly dis－  
tributedintheChichibuBelt，OuterZOneOfSWJapan．  
They are consideredtorecordinfbrmation aboutpa－  
l eoenvironmen  around the eastern margln Of East  
Asia，Whichmight be underthe settmgofan active  
marginduringEarlyCretaceous（e．g．，Maruyamaand  
Se o，1986；rrhiraandThshiro，1987；Otsuki，1992；Xu  
andShu，1994；Maruyamaelal．，1997）．Thedetailed  
StratlgraPhyandpaleontologlCalstudiesoftheLower  
Cretaceous str ta ofthe Chichibu Belt have been ac－  
Cumulated（e．g．，Hayami，1966；Tamura，1980；Matsu－  
mot  et al．，1982；Ohta，1981；1もnaka elal．，1984；  
Sakaiand Ok da，1997；Tanaka ela／．，1997，1998）．  
Unti11980’s，these ttldieshavemainlydoneinterms  
Of  chronostratlgraPhic classification uslng ammO－  
niteandbivaive fbssils．Afterthat，LowerCretaceous  
Strataa fbcusedononeofanimportantindicatorfbr  
t e reconstruction ofthepre－Cretaceous unitsinthe  
ChichibuBelt．   
Tashiro（1985b）firstlyp idattentiontousefu1ness  





OftwoLowerCre aceousunitsisprobablyduetoleft－  
1ateraldisplaceme talongtheKurosegawaBeltwhich  
ischarac erizedbylenslikecompositemassesconsist－  
1ngOfSiluria toDevoniansedimentaryrocks，granitic  
andhigh－g ademetamorphicrocks，high－PreSSure／low－  
temper ture metamorphic rocks andultrama玉c rocks  
（lchikaw  et a］．，1956；Ybshikura elal．，1990）．The  
Strat g aPh ofLowerCretaceousnon－marinetoshal－  
lowmarinestarata，丘omKytlShu，ShikokutoKiiPen－  
insula，inthe Kurosegawa Beltwerereexaminedby  
T shiro nd Matsuda（1986），Thnaka（1989），Tbnaka  
etal．（1997；2000b；2002b）．Theystressedtheoccur－  
rence oftwo Lower Cretaceous unitsin the Kurose－  
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EコsambagawaBelt  巨ヨNomhernChichibuBelt EヨsanchuCretaceoussystem  
∈∃shimantoBelt ［ⅢsouthernChichibuBelt  
Fig．1GeologlCOutlineofthewesternKantoMountains．  
［］  1七rtiaryGranodiorite  
Neogene  






MonobegawaGroup．   
Theso－CalledSanchuGrabenfi11edwithCretaceous  
brackish－Water tO Shallow marine stratais one ofthe  
mostfamous classicalfields ofthegeologyandmol－  
1uscan fbssils．Iuse the termS Sanchu Graben not fbr  
astruCturalbasinbutfbraplacenameofthisbelt，and  
usetheterm SanchuCretaceous Systemfbrthe Cre－  
taceous strata distributedin the Sanchu Graben．The  
Jikkoku Pass areainthe westernPartOfthe Sanchu  
Grabenislocated atthe borderline betweenNagano  




distributed with the upper part ofthe NukuiRiver  
inthisstudyarea，COmparedwithanotherpartofthe  
Sanchu Graben，Furthermore，these Cretaceous strata  
are accompaniedwithlens－Shaped serpentinite mass．  
Thepurposeis fbcusedto clarifythestratigraphyof  
the Sanchu Cretaceous Systemin theJikkoku Pass  
area，andtorevealthegeologicdivisionoftheSanchu  
Graben．   
HistricalreviewofSanchuCretaceousSystem   
SincethepioneerworkofHarada（1890）proposed  
theSanchuGraben，StratlgraPhicalandpaleontologlCal  
studies of the Sanchu Cretaceous System have been 
PreSentedbymanyauthors．Representativerecentstu  
iesareshowninFig．2．  
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Yabe et al．（1926） rst studied the Sanchu Cre－  
aceous System，and dividedinto負ve groups．They  
Werethe Miyakozawa，Ohnosawa，Shiroi，lshido and  
Kawarazawa Groupsin ascending order．Ftdimoto  
（1958）show d that the Mesozoic stratain the west－  
ernPartOftheSanchuGrabenwerecomposedofthe  
JurassicNaranokidairaFormation，andtheLowerCre－  
taceous KoyaandIshido Formations based ontheli－  
thologyandcontainedfbssils．Ontheotherhand，1泡kei  
（1963）showed that these stratainthe eastem part  
Ofthe S nchu Grabenwere composed ofthe Lower  
CretaceousIshido andSebayashiFormationsandthe  
Upper Cretaceous Sanyama Formation in ascending 
Order・He also dividedthe SanchuGrabenlongittldi－  
nallylntOthreefhult－boundedsubbelts・Theyarethe  
Northern，M ddle and SouthernSubbelts，and each  
Subbelt has three fbrmations．He concluded that the  
Cretaceous stratafbrmeda synclinorium as awhole．  
OkuboandHoriguchi（1969）madearegionalmapping  
COVenngthequadranglesheetmapoftheMambaarea  
（sc lel：50，000）・Matsukawa（1977）interpreted the  
r p titionoffbrmationsrecognizedbyTakei（1963）as  
duetotightlyfbldingintheeasternpartoftheSanchu  
Graben・AIs ，Matsukawa（1983）made a geological  




division，namely the Shiroi，Ishido，Sebayashiand  
SanyamaFormationsinascendingorder．Healsomade  
asyst ma ic biostratlgraPhic study uslng ammOnites．  
Asaresultofhisstudy，theseformationswereasslgned  
to the Lower Cretaceous．Takei（1985）extended his  
StratlgraPhic divisiontothewestern part，andsubdi－   
StratlgraPhyofLowerCretaceousSystem  
‥COnfbrmlty へノへuハ‥unCOnfbrmity －：fhult  
Fig．2 ComparisonoflithostratlgraPhicdivisionsoftheSanchuCretaceoussystem．  
VidedtheSanyamaFormationintotheLowerSanyama  
and the Upper Sanyama Formations，In addition，he  
analyzedpetrography ofCretaceoussandstoneinthe  








remian．Koizumi（1991）investigated the Cretaceous  
StrataintheeasternPartOfthe SanchuGraben舟om  
theviewpolntOfstratlgraPhyandstruCturalgeology．  
Heproposedafive－fbldstratlgraphicdivision，SuChas  
the Lower CretaceousIshido，Sebayashiand Hashi－  
ZumeFormations，andtheUpperCretaceousIshigami  
and SanyamaFormationsin ascendingorder．Hisada  
and Arai（1993）divided the Cretaceous stratainto  
thenewlyde負nedUnitsIT3．Moreover，theychecked  
OCCurrenCeS Ofdetritalchromesplnelsinthe Sanchu  
Graben and showedthatthesourcerocks ofthe Low－  
Tiand the high－Tigroups onglnated舟om the arc  
to fbre－arC uPPermantle andtheintraplate basaltor  
E－tyPeMORB，reSPeCtively，basedontheanalysISOf  
theirchemistry．   
Concern1ng about fbssils containedinthese Cre－  
taceous strata，many PalaeontologlCalstudied have  
been carried out（Ⅵlbe et al．，1926；Thnaka，1965；  
HayamiandIchikawa，1965；Kase，1984）．Obata el  
l・（1976）describedwe11－preServedammonitespeCies  
anddi cusstheammonitebiostrarlgraPhyoftheIshido  
Formation．T eyconcludedthattheIshidoFormation  
issupposedtorangefromlowerUpperBarremianto  
Uppe  Hauterivian．Matsukawa（1988）gave descrip－  
tion ofBarremian ammonites，Shows ahigh similar－  
ityt thatofth MediterraneanregionoftheTbthyan  
r alm，丘om thelshido Formation．Tashiro（1990）  
reportedbivalvefbssilscontainedintheSanyamaFor－  
mation，andcor ela edwiththeAptiantoAlbianHibi－  
haraFormationoftheMonobegawaGroupinShikoku．  
Inadditio ，Ichiseetal．（2002c）discoveredtheoccur－  
enceofthedi能rentbivalve assemblage atNakano－  
SaW andHinatazawaintheeasternpartoftheSanchu  
Grab n．Theyrna eitclearthatthisassemblageisdif二  
ftrentfromthatpreviouslyreportedfromtheSanchu  
Graben，andbears a close resemblanceto theAlbian  
Tethyanfauna（Tashiro，1994）whichisrepresentedby  
abival assemblag fromthePre－SotoizumiGroup．  
Thefbssil且orawasstudiedbyYokoyama（1895）and  
Oishi（1940）．Kimura and Matsukawa（1979）also  
Studied t rrestrialplant fbssilsfrom the Sebayashi  
Formation．Furthermore，aPleCeOfdinosaurvertebra  
W S iscoveredby Hasegawa etal，（1999）fromthe  
SebayashiFormation．  
In addition to these megafbssils，thereare SOme  
Studies fbr corals andmicrofbssils（Yabe and Sugi－  
yama，1935；Eguchi，1951；F両imoto，1958）．Sashidaet  
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Fig．3 SimplifiedgeologlCmaPOfthenorthwesternKantoMountains・  
Chichibu Belt on the northern side and with beds of  








OVer王ainbyabasalconglomerate ofthe LowerMio－  
Cene Uchiyama Forrnation（Watanabe，1954；Kosaka  
etal．，1990）inthenorthwesternpartOfthestudyarea．  
InIshido，SerPentinitemassisunconfbrmablyoverlain  
by conglomerates of the Quaternary Kagikakezawa  
Formation（Ishiiet al．，1991）．Pyroxene andesiteis  
locally exposed atMt．Ybmoppara．Unmappablesize  
rhyoliteandandesitedikesareexposedinMiyakozawa  
andawestvalleyofKagikakezawa，reSPeCtively．   
Descriptionoffbrmations  
lnthiswork，Iproposetwodif托rentunitsofSanchu  
Cretaceous Systemin theJikkoku Pass area on the  
basisofstratigraphy andbivalvefauna（Fig．2）．One  
istheShiroi，IshidoandSanyamaFormations，andthe  
otheris the Tozawa and Ohnita Formations．The fbr－  




the Sumaizuku Formation（Kamikawa elal．，1997：  
Matsuokaetal．，1998）oftheNorthernChichibuBelt  
arenewlydistinguished丘omthefbmlerthreefbrrna－   
al．（1992）recoveredplanktonicandbeIlthicfbrami i－  
fbrs with afbw radiolariansfromthislimestone atthe  
ShinzaburozawaVal】ey，andrep rted an earlyAptian  
fbraminiftralfauna．Subsequently，Y maglWa el l．  
（1998）described twelve hex coralspeciesincluding  
twonewspecieswhichwerecollected丘omthisl me－  
StOneinthewesternPartOftheSanchuGraben．They  
mentioned that the age ofthe hexacoralassemblage  
indicated Early Cretaceous（PrObably Barre ian to  
EarlyAptian）．Moreover，Kamikawaetal．（1988）ob－  
tained the radiolarians and fbraminiftrs丘om shale at  
thenorthwardbranchoftheShionosawaVa11ey．They  
regardedastheageofthisradiolarianas emblag as  
Albian．   
Geologicoutline   
Three m往IOr belts，namely Sambagawa，Chichibu  
andShimantoBeltsfromnorthtosouth，COnStitu ethe  
KantoMountains（Fig．1）．Inthe westernpartofthe  
KantoMountains，theChichibuBeltisoccup edbythe  
accretionarycomplexformedduringJurassictoearliest  
CretaceoustimesubdividedintotheNo themChichibu  
andSouthernChichibuBelts（Matsuokaetal．，1998）．  
The Sanchu Cretaceous System composed of non－  
marineandmarinestrataarelongitudina11ydistributed  
andnarrowly什omChichibuCity，SaitamaPrefヒcture  
to SakuTbwn，NaganoPreftctu （Fig．3）．Itfbrms   
beltof2to5kmwideandapproximately40kmlong  
extendingWNW－ESE，andthis belttraditionallyhas  
beenca11edtheSanchuGraben（Harada，1890）．  
In theJikkoku Pass area，the Lower Cretaceous  
strata arein fhult contact with beds ofthe Northern  
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Fig．5 Locationmapofroutemaps，COlumnarsectionsandfbssilsites．  
tions．lnaddition，Irede且netheSanchuGroup（Hisada  
andArai，1993）asaunitcomprisingtheShiroi，Ishido，  
Sebayashiand Sanyama Formations，and newly de一  
石netheNanmokuGroupconsistedoftheTbzawaand  
O nit Formationsinthestu yarea．   
GeologlCmaPis owninFig．4．Locationoffossil  
SitesandcolumnarsectionsrouteareshowninFig．5．  
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Fig．6 RoutemapofShiroiarea・  
Sized，and mainly sedimentary rocks such as chert  
andsandstoneinsandymatrix．Theupperpartofthis  
fbrmation consists of conglomerate，COnglomeratic  
Sandstone，medium－tO COarSe－grained sandstone and  









lithic wackes andits each bedis a ftw meters thick．  
AtsomestratlgraPhichorizons，Sandstoneismassive．  
Sandstoneoccasionallyyieldsmo11uscanfbssils．Alter－  
nation ofsandstone and siltstone consists ofmedium－  
to thick－bedded medium－grained sandstone and thin．  
tomedium－beddedsandysiltstonecontainlngabundant  
molluscanfbssils，Whosethicknessrangesfromseveral  
centimeters to a ftw meters and打om severalcenti－  
meters to severaltens of centimeters，reSPeCtively．  
Siltstoneisdarkgrayandcontainsfragmentsofplant  
fbssilsandmolluscanfbssils．   
〈fb＄Silandgeologicage〉  
Icollectedmolluscan fbssilsfrom ninelocalities of  
the ShiroiFormaion as shownin Tablel．The Shiroi  
Formation contains abundantbrackish－Waterbivalves，  
gastropodsand鮎gments ofterrestrialplant fbssil．  
These molluscan fbssils are also accompaniedwith  
aftwgeneraofmarinebivalveswhicharecompara－   
Sanchu Group 
l）ShiroiFormation   
Yabe（1955）defined the Shiro Formation，and  
Matsukawa（1979）recognizeditasalow rmos fbrma－  
tionoftheSanchuCretaceous Systemwhichiscom－  
POSedofthick－beddedconglomerateand ubor inately  
Sandstone and shale containlng numerOuS brackish－  
WatermOlluscaandplantfossils・   
The Shiroi Formation of the study area occurs 
discontinuouslyln SeVen areaS S Shown Fig．4，is  
in faultcontactwith thepre－Cretaceous rocksinth   
Studyarea．Amongofthem，thisfbrmationistypica 1y  
exposedaroundthevicinityofS roi（Fig．6）andthe  
upperreachesoftheYokoyazawaRiver．Thedistri u－ 
tion ofthis fbrmation certainly extends to400m to  
northeastofthe Fujido Cavewhichislocatedtothe  
eastofthestudyarea．Thetotalthick ess ftheShiroi  
Formationattainsmorethan90m（Fig．7）．   
〈1ithohcies〉   
The ShiroiFormationis c mposed ofconglomeト  
ate，COarSe－grained sandstone to conglomeratic sand－  
StOne，thick－bedded sandstone withinterc ation of  
thin－beddedshaleandsandysha e（Fig．7）・Thelower  
PartOfthis fbrmationis characterizedbyalternation  
Ofsandyshaleandconglomerate．IntheJikkokuP ss  
area，altemation of sandy shale and conglomerate  
is about30minthickness，and alowerlimit ofthis  
fbrmationis undefinedowlngtO fault dis urban e．In  
general，Sandyshaleisblack，andc nt insmolluscan  
Shells densely．Conglomerateis poorly sorted and  













2）IshidoFoamation   
Thisfbrmationwasprlmari1ydefinedastheIshido  
GroupbyYabeetal．（1926）．Later，Takei（1963）rec－  





Cally crops out at theriverbeds and excavationsin  
thesouthofMt・Yomoppara，theupperreachesofthe  
Miyakosawa Valley，tributary of the upper reaches  
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tively smaller－Sized．She11s are densely c centrated  




examinationofmoulds．Althoughmostbivalvefbss ls  
aredisarticulated，theyarelessbrokenandsomeartic－  
ulatedvalvesareincluded．Thisfactind catesthatmos   
shefls of these specimens have not been transported 
OVeralongdistancefromtheirorlglnalhabitats・   
AgeologlCageOftheShiroiFormationisindeteト  
minatableprecisely，becausenoindexfbss lhasbeen  
Obtained ftomit．Asmentioned ater，the overlying  
Ishido Formation can be asslgned to the Barremian  
to early Aptianin age．Therefbre，judging丘om the  
Ichise，M．  
Tablel．Listof－mo11uscanfbssilsfromtheShiroiFormation．  〈lithoねcies〉   
Thisfbrrnationischaracterizedbypredominanceof  
頁ne－tOmedium－grainedlithicwackessandstone，and  
by occurrence oflirnestone blocks and proliRc caト  
careousconcretionsinsiltstoneoftheuppermostpart  
（Fig．7）．Thelowerpartofthisfbrmationiscomposed  
mainly of conglomerate，medium－grained sandstone  
andalternationofsandstoneandsiltstone．Ontheother  
hand，theupperpartofthisfbrrnationbeginswithcon－  
glomerateintercalated with siltstone and sandstone・  
Theyarefbllowedbymassive丘neptomediumqgrained  
Sandstone，andthenbysiltstone．Conglomerateofthe  
lowermost partis about40m thick，Clast－SupPOrted  
andpoorlysorted．Thisconglomeratelaterallychanges  
to granule conglomerate and／or coarse－grained sand－  
StOneaSShowninFig．7．Clastsaregranuletopebble  
Sizedandsomewhat subangularto subrounded．Their  
lithofacies are chert，Sandstone，micriticlimestone、  
Shaleandothers．Theotherconglomeratesattheupper  
Part are COmmOnly clast－SuPPOrted and moderately  
SOrted．Clastsareusuallypebblesizedandsubrounded．  
Theirlithofacies are chert and subordinate sandstone．  
Fine－tO medium－grained sandstoneis gray，and usu－  
ally massive and very thick－bedded．In thelower  
PartOfthisfbrmation，thesandstoneintercalatescon－  
glorneratic sandstone containing fragments of marine 
bivalvefbssils．Fine－tOmedium－grainedsandstoneis  
rarely calcareousin the upper Part Ofthis fbrmation  
andcontainstracefbssils．＼ねrythick－beddedsandstone  
intercalatesthin－beddedshale，Whichyieldsabundant  
marine molluscan fbssils．Alternation of sandstone  
and shaleis medium－tO thick－bedded，andlaterally  
ChangestosiltstonecontainlngCalcareousconcretions  
and marinern01luscan fbssils．Siltstone and shale are  
darkgray，OCCaSionallybioturbated，andtrailsandbur－  
rowsareobservedaswe11．Para11ellaminationispres－  
entinthin－tO medium－bedded siltstone．Siltstone of  
the uppermostpart COntainslimestoneandnumerous  
Calcareous concretions．Limestone usually occurs as  
blocks魚・Om a fbw meters to severaltens ofmetersin  
thickness．TheselirneStOne blocks yield reef二fbmlng  
fbssils such as corals，StrOmatOPOrOid andalgae，and  
are mainly ooid grainstone，Skeletalgrainstone and  
Calcarenite．Calcareous concretions are罰attened，and  
SPhericaland ellipsoidalorirregularly shaped．They  
are severalcentimetersto a ftw tens ofcentimetersin  





TheselocalitiesareshowninFig．5，andfbssillistsare   
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S．Sh；Sandyshale shこShale  
OftheNukuiRiverandaroundMt．Tenbo（Fig．4）．A  
routemaparoundtheupperreachesoftheNukuiRiver  
is shownin Fig．8．ThoughIcould notobserve any  
OutCrOPOfcontactbetweenth Shiroiandl hidoFoト  
mations，thelshido Formationofthestudyarearests
On Sandy siltstone ofthe ShiroiFormation yielding  
numerousbrackish－Watermu11usCanfbssils．Itsuggests  
that theIshido Fomation confbrmably overlies the  








from sandstone are disarticulated，though siltstone  
yields severalcoruoined valves．The preservation of  
fbssilmollusksis relatively better，thoughexamined  
ShellmaterialsofmostspecimensarepartlydissoIved  
aWay■   
Aftwreliableindexf ssils namely，Rb7Tteniceras  
ObataiMatsukawa and Lqptoceratoi滋s sp・are Ob－  
tainedfr mthelowerpart，andAnqyloceras sp・Ob－  
tainedfromth upperpart，reSpeCtively・KafTteniceras  




flss；伽e－grainedsandstone，m・SS；medium－grainedsandstone，Sh；Shale，Silt；Siltstone，S．Sh；Sandyshale   
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bedded，ando氏enshowsgraded－bedding．Itsclastsare  
granuletopebblesized，Subrounded，andarecomposed  
mainlyofchert andsandstone・Siltstoneisgenerally  
thin－bedded，rarelylnterCalatedwiththin－beddedfine－  
grainedsandstone．Para11e11aminationis commonin  
Siltstone．The uppermost part ofthelower member  
COnSists ofvery thick－bedded Bne－grained sandstone  
andmuddysandstoneincludingmarinemo11uscanfbsq  
Sils・Low－angledcrosslaminationisrarelydeveloped  
inthissandstone．   
〈1ithologyofuppermember〉   





bedded shaleintercalatedwith thin－bedded sandstone  
（Fig・7）・Thetotalthicknessoftheuppermemberis  
estimatedtobemorethan280meters．   
Conglomerateis remarkably thick，andlatera11y  
Changestogranuletopebbleconglomerateormedium－  










COmmOnly cobble sized，andoccasionallymorethan  
One meterin diameter．Alternation of sandstone and  
Shale consists of medium－ tO thick－bedded 負ne－ tO  
COarSe－grainedsandstone，andmedium－tOthin－bedded  
Siltstone．Thisalternationexceptfbrthelowerpart，has  




quentlyparalleトIaminated．Thelinguloidtype ripple，  
且utemarkandgroovecastareoccasionallyobserved  
in theintercalated sandstone．Siltstones are usua11y  
dark gray and／or black，and are wavy or parallel－  
1aminated．Convolutelaminationisrarelydevelopedin  





（fbssilandgeologicage〉   
The Sanyama Formation rarely yields molluscan  
4ウ   
ObataiMatsukawaoccursfromtheKimigahamaForq  
mationofthe ChoshiGroupwhichcanbe ass gned  
totheLowerBarremian（MatsukawaandEto，1987）．  
Theothergenera，Lqutocera o d ssp．andAnqyloceras  
SP・arealsoknown録omtheBa remi oftheTethys，  
Borealandcircum－PasiRcprovinces．Thus，theseamm－  
nonitesspeciesandgeneraindicatetotheBarremian．  
In addition，a hexasoralassemblage co11ecte fr m  
limestoneblocksoftheuppermostpartis similarto  
theBarremiantoearlyAptianassemblagereportedby  
Yamagiwaetal．（1998）．   
Tbkingtheageofhexacoralsandthesemicrofbssils  
intoaccount，theuppermostpartof eIshidoForma－  
tioncanberegardedasanearlyAptianage．Therefbre，  
basedontheselines offbssilevidence，thegeologlC  
age oftheIshido Formation can be regarded as he  
BarremiantoearlyAptianinthestudyarea．  
3）SanyamaFormation   
Thefbrmation鮎stnamedbyThkei（1963）iscom－  
posed mainly ofshale accompanied with he basal  
COnglomerate，and shows two cyclic sedimentations． 
The Sanyama Formationiswidely distributedin the  
northernPartOftheJikkokuPassareaass owni Fig．  
4．Thisfbrmationtypicallycropsoutalongtheupper  
reaches ofthe Ohnita River，the Miyakozaw  Val－  
ley，thelogglngrOadaroundtheupperreachesofthe  
OhnozawaⅥ111eyandtheRoute299aroundtheupper  
reaches ofthe Kuro River．The Sanyama Formatio   
COnfbrmablyoverliestheIshidoFormation，andthisis  
unconfbrmablyoverlainbytheUchiy maFormationi   
thenorthwesternPart．Theestimatedthickness ofthe  
SanyamaFormationexceeds480m（Fig．7）．  





Sandstoneandshale（Fig．7）．   
〈1ithofaciesoflowermember〉   
Thelowermemberconsistsmainlyofftldspathicar－  
enitesandstone，alternationofsandstoneandsh lewith  
intercalationofconglomerateandshale（Fig．7）．Itses－  
timatedthicknessattainsmorethan200meters．Thick－  
beddedmedium瑠rainedsandstone rests confbrmably  
OnShaleinthe uppermostpartoftheIshido Forrna－  
tion・Alternationofsandstone andshaleiscomposed  
Ofmedium－tOthick－bedded伽e－tOmedium－gr ined  
Sandstone，andthin－tO medium－beddedsi tston with  
SeVeralinterbeds of conglomerate．Conglomerateis  
usuallysandymatrix－SuppOrted，andmoderatelysorト  







tonorth－nOrtheastoftheJikkokuPass．   
AtypesectionoftheTozawaFormationisselected；  








WiththeSanyamaFormation．   
The Tozawa Formation is in fault contact with the 
Pre－Cretaceous rocks ofthe Sumaizukuzawa Forma－  
tion（Kamikawaetal．，1997；Matsuokaetal．，1998）  
of the NorthernChichibu Belt．The contact surface  




（Fig．7）．   
〈1ithohcies〉   
TheTozawaFormationiscomposedmainlyofcon－  




izedbytheoccurrenceofcalcareousSandstone・   
Eachbedofconglomerateislmto4mthick．Itis  
Sandy matrix－SuPPOrted，POOrly sorted and contains  




Cavities can be observedin conglomerate and con－  
glomeraticsandstone．   
Sandstoneiscommonly触e－tOCOarSe－grained，and  
itsgrain sizevaries remarkablyat each stratlgraPhic  
horizon．Sandstoneis usuallylight to dark gray and  
massiveorthick－bedded．Inthelowerpartofthisfbr－  
mation，Sandstonebecomescalcareous．Italsosporadi－  
Cally changes to medium－bedded conglomeratic one  
andincludesgranuletopebble－Sizedchertclasts・   
Alternationofsandstoneandshaleiscomposedof  
thick－bedded且netocoarse－grainedsandstoneandthin－  
bedded siltstone．Each sandstone bed usually shows  
grading嶋bedded，andpara11e11aminationandpatchesof  
shalearerarelyobservedin航ne－tOmedium－grained  
sandstone．   
⊂）  
⊂〉  
ー【コ   
ヨ ）  
と－ ；＝】 d  
U （⊃ J   
肋c乙JJ呼∫由（PαJαeO乃乙／C乙血）c£由兢わe〃∫′∫  
（YabeandNagao）  （⊃  
Gervil］ia（Ge7Vi［lia）jbrbesianad’Orbigny   ○  
色） ＞・ ▼l岬 d  
＞  
○  
．エ〉 QJ  ○  
□ ●忘  ○  
苫   ○  
P〟′－叩紺Sp．  （⊃    ○  
Ostreagen．＆sp．indet．  ○  ○   
m，SS；medium－grainedsandstone，md．ss；muddysandstone，  
Sll；Shale  
fbssilsin the study area．Asshownin Fig．5，Icoト  
Iectedmarinebivalvefbssils丘omtwoloc litiesofthe  
lowermember，andfromthreelocalitiesoftheupper  
member．Sevenspecieswerediscriminated丘omthese  
localities and a fbssillistis shownin Table3．These  
bivalve fassils were obtained from muddy sandsto e 
and medium－grained sandstone of thelower m m－  
ber at Skm－23 and Am－03．She11s re d articulated  
anddenselyconcentrated．Th irpr servationispoor，  
though severalspecimens remain s llmaterials・In  
addition，bivalvefbssilswereobtained丘・O COnglo －  
eratic sandstone，medium－gr ined sandstone，and  
Shale ofthe uppermember at Skm－30，Skm－40， nd  
Tz－17，reSPeCtively．She11scollected丘omSkm－30and  
Skm．40arelenticularly concentrated，disarticulated  
andlessbroken．Theirpreservati isrelativelybetter．   
No reliableindex fbssilhas been obta nedfromthe  
SanyamaFormationinthestudya ea．1払kingaccount  
intotheconfbrmablerelationshipwiththeIshidoFor－  
mation and previous work such as Kamikawa etal．  






l）TbzawaFormation   
TheTozawaFormationisnewlyproposedhereinfbr  
Calcareous conglomerate and／or conglome atic sand－  
StOne and medium－tO COarSeqgrained sandstone，and  
subordinate altemation of sandstone and shale．This  
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Fig・9 RoutemapofthetypelocalityoftheTozawaandOhnitaFormations・   
〈払ssilandgeologicage〉   
The Tozawa Formation yields marine mo11uscan  
fbssils such as ammonites，bivalves，gaStrOPOds and  
echinoids（Table4）．Bivalvefbssilswereobtainedfrom  




fbssils are Globoca7dium甲haerDidbum，Rastellum  
（知勇加瀬紺）c（7r～〃αわ〃乃，“P〟C炒れ哲β”ノ呼0〃加andso  
On（Table4）．   
Ammonite，Paracrioceras cf asiaticum（Matsu－  
moto）wasobtained魚・Omamedium－grainedsandstone  
且oat aroundlocalityTz－03．This specimenis a part  
Ofthechamberanditspreservationisrelativelypoor・  
Ihave obtained no reliableindex fbssils except fbr  








2）OhnitaFormation   
TheOhnitaFormationisnewlydefinedfbrmassive，  
航ne－tOmedium－grainedsandstone andalternation of  
thick－bedded sandstone and thin－bedded siltstonein  
the studyarea．This fbrmationnameis derived敵・Om  
arivername，OhnitaRiver，ManmokuVillage，Kanra  
County，GunmaPrefもcture，Whichisabranchriverof  








theupperreachesoftheOlmitaRiveraswe11．   
The Ohnita Formationisinfヒrred to overlie con－  
fbrmably the Tozawa Formation，though thereis no  
exposure between them．Its upper partis generally  
boundedbyfaults．ThethicknessoftheOhnitaForma－  
tionismorethan230metersinthetypelocality（Fig．7）．   
〈1itho払cies〉   
TheOhnitaFormationischaracterizedbypredomi－  
nance ofmassive and／orthick－bedded sandstone．This  
fbrmationis composed ofthe massiveand／or thick－  
beddedsandstonewhichoccasionallyintercalatesthin－  
beddedsiltstone，andalternationofmedium－tOthick－  
bedded sandstone and thin－tO medium－bedded shale  
（Fig．7）．   
Massive and／or thick－bedded sandstone are usu－  
a11y頁ne－grainedandgraytodarkgray．Thethickness  
Ofeachbedranges丘omonemetertoseveralmeters．  




ticularshapebedsofcondensedmarinebivalvefbssils．   
Alternation ofmedium－tO thick－bedded sandstone  
andthin－tO medium－beddedshaleis usua11ylnterCa－  
lated with massive and／or thick－bedded sandstonein  
themiddleandupperparts．Medium－tOthick－bedded  
Sandstoneis very負ne－tO£ne－grainedandoccasion－  
ally muddy．Thefine－grained sandstoneis para11el  
laminatedinsomeplaces・Thefine－grainedandmuddy  
Sandstonesofthemiddleandupperpartsyieldmarine  
mo11uscan fbssils and brackish－Water bivalve fbssils，  
respectively（Fig．7）．Thin－tOmedium－beddedshaleis   
○ ○  
．8 三  
ヽ、一／ と、 こエコ d U  
（⊃ J   
郎  Paracriocerascf二asiaTicum（Matsumoto）  ☆  
qJ ；＞ ▼l■ヽ  
○    ○  
（づ ＞ 道 田 ヨ   
g．cgl；granuleconglomerate，m．SS；medium－grainedsandstone，  
l：ss；触e－grainedsandstone，☆；刊oat  
Paracrioceras c仁 asiatic乙Jm rom the Tbzawa For－  
mation．According to Matsukawa and Obata（1993），  
Paracriocerasasiaticum（Matsumoto）occursftomthe  
upperArida，uPPerHanouraandlowerIdair Fo a－  
tionsinsouthwestJapan，andsuggestsearlyBarr mian 
inage．Hisadaetal．（1992）alsor portedammonites，  
Pαr（rCrgOCe用∫ aげ．g／egα〃那（Koenen），助∬ggCrgOC－  
eras n如Onicum Matsumoto and Shast crioceras（？）  
Sp．丘omthin－beddedshaleoft eTbz waFormation，  
WhichareregardedastheBarremianspeci s（Matsu－  
kawaandObata，1993）．Astheseammonitespecim ns  
are smallpopulation and poor preservation，further  
fossilevidenceisrequiredtodetermineth ageofit   
ammoniteassemblage．   
Concern1ngthebivalves，theassemblageoftheTo－  
ZaWaFormaionissimilartothatoftheAptianKesado  
and Osaka Formations ofthe Pre－SotoizumiGroup．  
Globocafdium乎haeYVidba（Foねes）obtainedatlocal－  
ityTzqO3was describedfrom the fb1lowing Aptian  
andAlbianfbrmations．TheAptianfbrmat onsarethe  
Hiraiga Formation of the Miyako Group（Hayami，  
1965），theOsaka（T五naka，1989）andKesado（Tashiro  
andIkeda，1987；Tanakaetal．，1998）Formations of  
thePre－SotoizumiGroup，andth Albianfbr at onis  
thelbkahata Formation ofthe Pre－SotoizumiGroup  
（rbshiroandlhnaka，1992）．Thisspeciesisalsoknown  
丘omtheAptianofEngland，FranCe，th upperN oco－  
miantoAptianofCrimeaand Caucasus，andtheAl－  
bianofBelgium（Hayami，1965）．Thus，itsoccurrences  
havebeen known almostinAptian age．In addition，  
Pac句ノtrqgajqPOnicareportedfromtheAkaishiareaof  
CentralJapan（OkuboandMatsushima，1959）an the  
AptianOsakaFormationofthePre－SotoizumiGroup   
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（fbssilandgeologiage〉   





thefbssillistisshowninTable5．   
Marine bivalve fbssils were obtained from fine－  
grainedsandstoneinthemiddlepartatlocalitiesTz－02，  
06andO7，andAm－01（Fig．5）．Shellsaredenselycon－  
Centrated，disarticulated．However，their preservation  




什ommuddysandstone oftheupperpartatlocalities  
Tz－OlandO5andfrom触e－tOmedium－grainedsand－  
StOneOftheupperoneatlocalitiesTz－11andAm－02  




Others（Table5）．   
No reliableindex fbssilhas been obtained 魚・Om  
theOhnitaFormationinthestudyarea．However，the  
marine and brackish－Water bivalve assemblages of  
theOhnitaFormationarequlteSimilartothoseofthe  









Am－02，havebeen reportedonlyfromtheYatsushiro  
Formation（Hayami，1965；Ohta，1981）．In addition  
to the occurrence ofthese speciesfrom the Yatsu－  
ShiroFormation，Pte7VtrなOniahokkaidoanaco11ected  
atlocalityTz－02has been known丘om the Miyako  
Group（Yehara，1915）．Astarte（Astarte）yatsushiroen－  
Sis obtainedatlocalityTz－02hasbeenreported負・Om  
the TakahataFormation ofthe Pre－SotoizumiGroup  
（TashiroandTanaka，1992）．TheMiyakoGroupiscor－  
relativewiththeAptiantoAlbian（e．g．，Hanaietal．，  
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Ge川g侮J一ねSp．  ○  
山間兢加地（血甲兢如舶）cr  ○  
∫乙ノ助β／わわんおα（Nagao）  
加地血潮仲畑如僧）cr  ○  ○  
Carinatum（Lamarck）  
む                                                              乃釧油句W融（鮎閃呵押血）   ○  
月．  sp．  
＞ d ＞ こ岩  血フ此αg血α棚（Yehara）   P    （書）    c£   ○    ○           U I］ ●已 d ∑  鮎∫β（わ即T∫′∫nShiro   P     sp．   ○               ノ如加イビ（A細野座）γα舘打∫郁用eJ7∫血 職sIliro   ○            ○    ○  
クro加αJ成αSp．  ○  
P（r〃甲紺（ノゆ叩∫由）sp   ○  
Lq 血〉 凹  ○  ○  ○  ○  
○  ○  
d 苧賢   
r  cf二γ油乙′∫鋸柑e〃∫ね01－ta  （⊃  ○  
巴  仁q   ○  ○  ○  （〕  ○   
S．Sh；Sandyshale，fss；允ne－grainedsandstone，  
m．ss；mediurn－grainedsandstone  
Canberegardedtentatively sth earlyAlbianinthe  
Studyarea．   
C;eologic structure 
TheSanchuCr taceousSystemisboundedonboth  
northernand southernmarglnSbyverticalorsteeply  
northward－dipplnglongitudinalfaultsin theJikkoku  
Passarea（Fig．4）．Inthenorthernmargin，theSanchu  
Cretaceous Systemisin fault contact withthe Su－  
m izuku Formation of the Northern Chichibu Belt．  
Andesitedikes re exposedalongthese faults．Inthe  
SOuthernmargln，itisboundedtoserpentinitemasses，  
the Otchizawa Formation（Okubo and Horiguchi，  
1969；Hisadaetal．，1987）andthe HamadairaGroup  
（HisadaandKishida，1986）oftheSouthernChichibu  
Belt．Inaddition，the SanchuCretaceous Systemand  
theOtchizawaFormationareslicedbyapproximately  
E－WtoENE－WSWtrendingfaults（Fig．4），andthese  
f ults are generallyregarded asnormalfaults．Then，  
theselongitudinalfaultsareoccasionallyaccompanied  
Wi h serpenti itesinthe southernPart Ofthe study  
area，eSPeCia11yalongth southernmarglnSOftheSan－  
53   
lchise，M．   
ChuCretaceous System．The contactsurfhcebetween  
SerPentiniteandtheSanchuCretaceousSystemcould  
notbeobservedexceptfbronelocality．Thefaultcon－  
tactbetween serpentinite andthe Sanchu Cretaceous  
Systemiswellexposedatapathalongunnamedvalley  
whichislocated to the north to the Shinzaburozawa  







kezawaVa11ey．   
The Sanchu Cretaceous Systemin this area com－  
monly strike N60OW to EqW and dip600－800N or  
60O－80OS，aSShowninFig．4．TheShiroi，Ishidoand  
Sanyama Formations essentially fbrm a closed syn－  
Clinorium（Fig．4）．The fbld axes trend generally  
WNW－ESE，Whichisroughlyparalleltothelongitu－  
dinalfaultsintheJikkokuPassarea・Theaxesplunge  
moderatelylow－angled to WNW judging丘om the  
distributionofstrata．Theaxialsurfacesteeplyinclines  




topsofthesetwofbrmationsfhcesouthward．   
A relationship between the Sanchu and Nanmoku 
Groups，thatis，theShiroi－Ishido－SanyamaForma－  
tions andtheTozawaandOlmitaFormations，is also  
infaultcontact，andthefaultsteeplydigsnorthward．  




mately4kmtosouthwestofOhnita．   
CorrelationwithLowerCretaceousintheChichibu  
おelt   
LowerCretaceousstrataarediscontinuouslydistrib－  
utedintheChichibuBelt．Theyare roughlydivided  
intothreecontemporaneousbutheterogeneousgroups，  
judging舟om theirlithofacies，Stratigraphy，bivalve  
fauna andgeographic distribution．Theyare，namely，  






SotoizumiGroups・TheNankaiGroupshowsaclose   
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resemblanceto thepre－SotoizumiGroupwithregard  
tothestratlgraPhy，lithofaciesandbivalvefaunaexcept  
fbrthoseinAlbian．Moreover，theMonobegawaGroup  
occursintheNorthernChichibuBelt oronthenorth－  
ernSi eoftheKurosegawaBelt，andtheNankaiGroup  




asfb1lows（Fig．10）．   
Sand川Group   
The ShiroiFormationis characterized by the oc－  
CurrenCe Of a brackish－Water bivalve fauna such as  
Co∫わ甲Jで乃α0加たαg O加点α～，物′α椚g〃α〃のノ椚α〃れ  
花わタイα∫α〃C／7乙／e那∫∫，力0（わ椚eJ／α∫ぁわ℃ね那加and f）和一  
tocaTdiaibukii．1talsoc ntainsafbwmarinespecies  
SuCh asノ4Jでα∫肋α〃Oe〝∫ね，PJαC〃乃叩∫ねp∫e乙Jゐ机／〝－  
cata and others．This bivalve faunais similar to the  
b ckish－Waterfauna丘omthe RyosekiFormation of  
theMonobeg waGroupinKochi，thoughthefbrrner  
re鎖ects somewhat closer to a marine environment  
than h latter．Thi faunais also similar to those of  
theIdaira（Tanakaetal．，2000a），Yuasa（Thnakaetal．，  
2002b），Tatsukawa（Nakai，1968）andTbgawa（Tanaka  
etal・，1997）Formations oftheMonobegawa Group．  
Concernlnglithology，thelowerparts oftheRyoseki  
Forn1ation andits equlValentaregenerallycharacter－  
izedbyreddishtopurplishsedimentsandtherepeti－  
tion fupward一点ning minorsedimentarycycles．The  
ShiroiFormationshowstherepetitionofupward－fining  
minorsedimentary cycles atleasttwo times，though  
thes reddishsedimentsarebarreninit．Judgingfrom  
theoccurrenceofthebivalvefauna，theShiroiForma－  
tionis comparedwith theRyosekiFormation ofthe  
Monobeg waGroup nditsequivalent（Fig．11）．   
TheIshido Fomation yields a relatively sha1low  
marinebivalve fauna．The representative species are  
ⅣJJ（・〃／叩．再．、・（ハ止J川ノ＝川／（り／．T／Jんわ川．、血．凸げ／／（J仇／畠  
（伽rfJα乃訪α？）∫α乃C力‡祀那ね，肋〃0′7αV～∫γ0たりノα椚αf，  
Ge ′～／J～αノわr占e∫鋸α〃α，A妬∬座（A路∬ね）c£∫〟あ∫e〃eCね，  
A抽∬虚（〃わα〝ねJJ可co∫JαJα，抱ゐ紺∫郁〃α乃Oe乃∫由and  
Oth r ■Thesespeciesarewe11knownfromtheMonobe  
FormationoftheMonobegawaGroupanditsequlVa－  
1ents．Italsocont insaftwelementsoftheNankaiand  
Pre－SotoizumiGroups．Thisbivalvefaunarnayatran－  
Sitionalfaunabetweenafauna丘omtheMonobegawa  
Group and that of the Nankai and Pre－Sotoizumi  
Groups obt i edfromtheLowe Cretaceousbeds of  
theKonomori reabelonglngtOtheKurosegawaBelt  
（Kondoetal．，1999）．TheIshidoFormationexceptfbr  
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dominantfacies．The Monobe Formationis also charp  
acterizedbysimilarfacies（rIbshiro，1993）．   
The Sanyama Formationis dividedinto thelower  
anduppermemberswhichareasslgnedtotheAptian  
andAlbian，reSPeCtively．Thelowermemberis char－  
acterized by medium to thick－bedded alternation of  
Sandstoneandshale，andyieldsmarinebivalvefossils  
Whicharealsoknown舟omtheMonobegawaGroup．  
Tbking accountintoitslithofacies，geOloglC age and  
bivalve fauna，thelower memberis compared with  
thelower member ofthe Hibihara Formation ofthe  
Monobegawa Group（Thshiro，1993），PrObablyits  
upperpart・Theuppermemberischaracterizedbythe  
turbiditefacieswhichisaccompaniedwithconglomer－  
ateinitslowermostpart，andbytherare occurrence  
Ofmolluscanfbssils．Theconglomeratecontainschar－  
acteristically abundantgranite cobbles．Basedon the  
lithofacies，the uppermemberis correlatable to the  
upper member ofthe Hibihara Formation（Thshiro，  
1993），the Tbsakamo（Thshiro and Matsuda，1986），  
Tbmochi（Kawano etal．，2002）andHinagu（Thnaka  
etal・，1998）Formations（Fig．11）．   




diumjphae7Vidbum and”Pac毎trqga”jqponica．This  
marinefhunaiscomparedwithafhunaoftheKesado  
FormationofthePre－SotoizumiGroupinKumamoto  
Preftcture．The Kesado Formationis also character－  
56  
zed by calc eous sediments（Tanaka et al．，1998）．  
1naddition，theTbzawaFormationismuchsimilarto  
the Osaka Formation ofthePre－SotoizumiGroupln  
OhitaPrefbcture（職nakaetal・，1996）withregardto  
thelithofacies，and occurrence ofrudists and Globo－  
Ca7dium3PhaelVidbum．Thus，the Tbzawa Formation  
iscorrelatabletotheKesadoandOsakaFormationsof  
t ePre－S toizumiGroup（Fig．12）．   
TheOhnitaForm tionyieldsmarinebivalvessuch  
as f）Je相打な0乃～α（PJg和かな0〃ね）ノわ舷α～ゐα〃α and  
Ast rle（As arte）ya加LShiYVenSis and brackish－Water  
bivalve fauna represented by CostoqyfmamatSumO－  
toiand7をtoriayaLTuShirDenSis，andisasslgnedtothe  
lower Albian．These bivalve faunas correspond to  
marine a dbrackish－WaterfaunasfromtheⅥltSuShiro  
Formation ofthePre－SotoizumiGroupinKumamoto  
Prefbcture．T eYatshshiroFormationcanberegarded  
as thelow rAlbian on thebasis ofthe occurrence of  
こ肋Iiiellasp．（1もnakaetal． 1998）．TheYatsushirotype  
marinef unahasbeenreportedfromtheMamonozawa  
Formatio in the easternPart Ofthe Sanchu Graben  
（Tbkahashietal．，2000；Ichise etal．，2002）．lnaddi－  
tiontothemarinefauna，thisbrackish－Waterfaunawas  
discoveredfromtheHinatazawaFormationintheeast－  
ernp rtOftheSanchuGraben（Takahashietal．，2000；  
Ichise et al．，2002）．Thus，the Ohnita Formationis  
COmParedwiththeYatsushiroFormationandthestrata  
distributedinMamonozawaorHinatazawaintheSan－  
ChuGraben（Fig．12）．   
Asmentionedabove，theSanchuGroupinthestudy  
areais correlated with the Monobegawa Group，and   
StrallgraPhyofLowerCretaceousSystem  
Koclli  Sanchu  
Age  Area    Kumamoto               Miyazaki    Ohita Yamabuarea Osakaarea                   Ha如10area                      Tokushima  Wakayama           Mie             りikkokuPass）   
l■■1暮■■■暮■■  l＝＝＝＝  
Fig・12 CorrelationofNankaiandPre－SotoizumiGroupsandtheirequlValentsinChichibuBeltofSWJapan．  
theNanmokuGroupcorrespondstothePre－Sotoizumi  
GroupinKyushuwithregardtotheirlithofacies，Stra－  
tlgraPhy，mOlluscanfbssils．   
Be10nglngprOblernOfSanchuCretaceousSystem   
The Chichibu Belt was dividedinto the Northern，  
Middle and Southern Chichibu Belts 打om north to  
SOuth，tyPica11yin Shikoku（e．g．，1ねmashita et al．，  
1954）・Then，Ichikawa elal．（1956）gave the name  
KurosegawaTectonicZonefbrthepre－Carboniftrous  
rocks ofthe Middle Belt．The Middle Belt has been  
Called the KurOSegaWa Belt alternatively．While the  
NorthernandSouthernChichibuBeltsarerepresented  




low－temperature metamOrPhic rocks and ultramafic  
rocks（lchikawaeta［．，1956；Yoshikuraetal．，1990）．  
ThisdivisionwasalsoappliedtotheKantoMoumtains．  
However，the division ofthe Kanto Mountains was  
based on somewhat dif托rent criteriafrom those of  
Shikokubecausethe diagnostic elements ofthe Ku－  
rosegawa Belt are absent exceptfbrlocally exposed  
SerPentinitesandmetarnorphicrocks（e，g．，Yokoyama，  
1987；Sakaetal．，1989；HisadaandArai，1993；Fqjita  
et al・，2001）．Instead ofdiagnostic elements ofthe  
Kurosegawa Belt，the Sanchu Cretaceous Systemis  
widelydistributedalongtheaxialpartoftheChichibu  
BeltinthewesternKanto Mountains．Therefbre，the  
SanchuGrabenistraditionallyregardedastheMiddle  
Belt（e．g．，OkuboandHoriguchi，1969；Theconveners  





Chichibu Belt．In addition，Matsuoka et al．（1998）  
PrOPOSed a revised unit division applicable fbr the  
enti eChichibuBelt．Then，theyasslgnedtheSanChu  
CretaceousSystemtotheNorthernChichibuBelt，aSit  
hasbeenregardedasanequlValentoftheMonobegawa  
Group（Matsukawa，1983；Tbshiro，1990andothers）．   
Juxtaposition of two diffbrent units of Sanchu  
CretaceousSystem   
TheSanchuGrouplntheJikkokuPassareaiscom－  
Parablewiththe MonobegawaGroup．The Nanmoku  
GroupISneWlydistinguishedfromtheSanchuGroup  
i heJikkokuPassarea，andcomparedwiththepre－  
SotoizumiGroup．AstoJuXtaPOSitionofthecontem－  




Pre－SotoizumiGroupis widely distributedin the  
KurosegawaBeltofKyushu（ThshiroandIkeda，1987；  
Tanaka et al．，1998）．In addition，the Monobegawa  
Groupis distributedalso onthe southernSide ofdi－  
agnostic elements of the Kurosegawa Beltin the  
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Fig．13 TypicalcomponentsofNorthern，KurosegawaandSouthernChichibuBeltsinShikoku・Thisfigure  
mod漬ed舟omYamakita（1998）andMatsuokaetal．（1998）．  
easternpart Ofthe Sanchu Graben．These evidences  
SuggeStthattheSanchuGrabenisoccupiedbysliced  
bodiesduringallareaoftheSanchuGraben，Whichare  
similar to the geologic structure of the Kurosegawa 
Belt．Concemingultramaficrocks，Yokoyama（1987）  
indicatedthatultrama負crocksoftheJikkokuPassarea  
have the same textualand chemicalcharacteristics  
as those ofthe typicalKurosegawaBeltin Shikoku．  












Ishido，Sanyama，Tbzawa and Ohnita Formations，  
thelasttwo fbrmations arenewly distinguished．The  
SebayashiFomationdistributedintheeasternPartOf  
the SanchuGraben couldnotbeobservedinthis area．  
Inthestudyarea，anuPperPartOfthelshidoFormation  
andthelowermemberoftheSanyamaFormationare  
regardedas acontemporaneous heterotopic facies of  




KurosegawaBelt．Therefbre，bothof eMon begawa  
and NankaiGroup are commonly developedin the  
KurosegawaBelt（Fig．13）．   
LenzoidbodyofSanchuCretaceousSystem   
TheSanchuCretaceousSystemintheJikkokuPass  
areaisslicedbyseverallongitudinalhigh－ ngledfaults  
as a whole．In particular，this ftatur is notablein  
the southernmostpartofthe SanchuGrab n，and he  
OtchizawaFormationandserpentinitesarealsoslic d  
aswellastheSanchuCretaceousSystem．   
ThestratlgraPhyofSanchuGrouplnthestudyarea  
（Fig．14）is di銑rentfrom that ofthe Mamonozawa  
areasituatedintheeasternPartOftheSanchuGraben，  
Whichis a stratotype oftheIshido Formation．The  
Mamonozawa areais underlain by theIshido，S －  
bayashiand SanyamaFormationsinascending order  
（Fig．15）．The SebayashiForma io  characterizedby  
alternationofshaleandsandstoneandnon－marinefbs－  
Silsisnotdistributedinthestudyarea．Comparedwith  
StratlgraPhy，theSebayashiForm t onintheMamono－  
ZaWaareamayCOrreSPOndtoalowerpar ofthelower  
memberoftheSanyamaFormaionintheJikkokuPass  
area．Inaddition，theNanmokuGr upIS COmpar ble  
WiththeHinatazawaFormationproposedbyth T ka－  




＜lithology＞  ＜払ssil＞  
coral   























Fig．14 Modi丘edColumnerSectionsintheJikkokuPassarea．   
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areaoftheSanchuGraben．   
ThesefivefbrmationsaregroupedintotheSanchu  
andNanmokuGroups；thefbrmergrOuPISCOmPOSed  
Ofthe Shiroi，Ishido and Sanyama Formations，and  
thelatteroneiscomposedoftheTbzawaandOhnita  
Formations．Sedimentary environment ofthe Sanchu  
Group changes丘om brackishwater，Sha1low－marine  
tomarine，WhiletheNanmokuGroupshowsshallow－  
marine to brackish－Water faciesin ascending order．  
Inaddition，the Sanchu GroupIS COrrelatedwith the  
MonobegawaGroupinShikokuandKyushu，andthe  
Nanmoku Group corresponds to the Pre－Sotoizumi  
Groupin Kyushu，based onlithofacies，StratlgraPhy  
andfbssildata．   
Thepresentjuxtapositionofthetwodi能rentunits  
inJikkoku Pass areaindicates that the Sanchu Creta－  
CeOuSSystemisasslgnedtotheKurosegawaBelt．This  
is concordant with the geologlC StruCtureS Showlng  
thattheSanchuCretaceousSystemisslicedbyseveral  
longitudinalfaultsandthesouthernPartOfthe study  
areais characterized bylensoid composite masses  
COnSistingofsedimentaryrocksoftheShiroiorIshido  
Formations，basalticrocks，limestone，Pebblyshaleand  
ChertoftheOtchizawaFormationandserpentinite．   





wishes to express her sincere gratitude to Dr，Ken－  
ichiroHisadafbrvaluablecommentsandencourage－  
mentduringtheentireperiodofthisstudy．Theauthor  
WOuldlike to thank Prof二Kenshiro Ogasawara fbr  
helpfulcommentsandhissuggestion．Thanksaredue  
to Dr．HikaruUeno and Dr．HidetoshiHara fbr their  
COnStruCtive discussion，and also thanks to the mem－  





CeOuSbivalvefbssils，tOEmeritus ProfこNobuoYama－  
giwaofOsakaUniversityofEducationfbrhiscarefu1  
determination ofcorals，tO Dr．SeiichiTbshimitsu of  




CeOuSbivalvefbssils．   
lLECEND 
COnglomerate   
jsandstone 
麗監恕惑  






fbssillocality （marine）  








Fig・15 RoutemapoftheMamonozawaRivera a．  
60  
StratlgraPhyofLowerCretaceousSystem  
ben，Kanto Moumtains，CentralJapan．Memoir，   
0ぶα転句′0ぬ乙加血相妙，馳rわ∫7，VOl．36，nO．2，p・   
129－134．（加ノ呼α〝e∫e）  
Hisada，K．，Igo，H．andArai，S．，1992：Mesozoicme－   
langes and associatedrocksintheKantoMoun－   
tains．29t）1IGCPfeldtr桓guiabbook，P・115－141・  
Hisada，K．and Kishida，Y，1986：The Hamadaira   
Groupln the westernKanto Mountains，Central   
Japan－thedevelopmentalprocessesoftheJuassic   
hLowerCretaceousaccretionarypnsm－．Journal   
qr伽Geoわg血／上わcge研げノ如α〃，VOl．92，nO・8，p・   
569－590．（g〃ノ呼α〃e∫e）  
Ichikawa，K．，Ishii，K．，Nakagawa，C．，Suyari，K．and   
Yamashita，N．，1956：Die Kurosegawa－Zone．   
Jb乙J川αJが血GeoわggcαJ∫dcね少げ々α〃，VOl．   
62，nO．725，p．82－103．（加ノ呼α〃e∫eW油Ge′′椚α〃   
αゐ∫打αCr）  
Ichise，M．，Tanaka，H，，Takahashi，T．，Miyamoto，T・   
andKawqji，Y，2002：Discovery ofthe Tbthyan  
fauna什om the Lower Cretaceousin the eastern   
PartOftheSanChuGraben，KantoMountains，and   
itssignificance．JburnalQf’theGeologicalSocieo）   
qrJ如〟乃，VOl．108，nO．10，p．663－670．（加ノ毎和一   
乃e∫ビW油β乃g／ね力αお汁αd）  
lshida，T．，Arai，S．，Ishiwatari，A．，Hisada，K．and   
Matsuzawa，M．，1992：Greenstones舟omthesouth   
marglnalpartoftheCretaceousSanchubeltinthe   
KantoMountains，CentralJapan．JournalQrMner－   
αわ幻ノ，Pe加わ紗α〃dgco〝0朋わGeoわ紗，VOl．87，p・   
174－186．（加ノ毎フα〝e∫e）  
Ishii，A．，Ito，T．and Thkahashi，0．，1991：Kagikake－   
ZaWa Formation，Quaternary Conglomerates，re－   
tainedintheKagikake－ZaWa，Saku－maChi，Nagano   
Preftcture，CentralJapan，Bulletin qr7b卸o   
G（J々喝・efL加gveJ7ゆ，滋c如〃4，VOl．43，p．89－99．   
（～〃．極フα乃e∫e）  
Isozaki，Y andItaya，T．，199l：Pre－Jurassicklippein   
northernChichibu Beltin west－CentralShikoku，   
SouthwestJapan－KurosegawaTerrane as atec－   
tonicoutlierofthepre－JurassicrocksoftheIrmer   
Zone．ノ0〟JⅥ〟／げ伽G即わg血／助c∫叫′げノ如α〝，   
VOl．97，nO．6，p．431」150．（加々α〃e∫g）  
Kamikawa，Y，Hisada，K．，Sashida，K．amdIgo，   
H．，1997：Geology ofthe Nanmokuareainthe   
Chichibu Ttrrane，the northwesternPart Of the   
KantoMountains，CentralJapan．St，ienceRquorlqf－   
′力e血∫庸〟才eげGeo∫Cね〃Ce，∽血eⅢゆq′乃〟血占q   
滋c血〃β，VOl．18，p．19－38．  
Kamikawa，Y，Kishida，Y，Kaiho，K．andHisada，K．，   
1988：Radiolarians obtainedfromthe Cretaceous   
fbrmations ofthe Sanchu grabenin the Kanto   
mountains，CentralJapan．JoL［rnaldtheGeologi－  
6l   
Refbrences  
Egu， 
′二   
VOl．24，p．ト96．  
Fujimoto，H．，1958：Ggoわ幻′げA茄〃α椚ねα血－g〟乃，〃α－   
ganoprqkctuYe．Minamisaku－Kyoikukai，Ueda，   
314pp．（わ7ノ呼α〃e∫e）  
Fujita，K．，Shimamura，T．，Takagi，H．and Saka，Y，  
a   
血GeoわgわαJJわcね少げノ如α〃，p．268．（加々α－   
〃e∫eW崩g乃g地力α如血Cg）  
Hanai，T．，Obata，Ⅰ．andHayami，I．，1968：Notesonthe   
Cretaceous Miyako Group．Bulletin QfNation l   
助ね〃Ce肋∫e〟椚，鮎rね∫C（G印わ幻ノ），nO．1，p・20－   
28，pls．1－1．（∫乃ノ甲α〃e∫e）  
Harada，T．，1890：Die］qPOnischenlnseln，einelqpog－   
rqphischgeologischeUbe7Ti ht．PaulParey，Ber－   
1in，126pp．  
Hasegawa，Y，Manabe，M．，Kase，T．，NakqjimaS・and   
Takakuwa Y，1999：An Omithomimid％rtebra   
fromthe Ear1y Cretaceous SebayashiFormation，   
Sanchu T七rrane，GunmaPrefヒctru e，Japan Bul－   
／e血げ仇〃椚α肋∫蝕mげ脇紘げαJ助goJγ，VOl．3，   
1－6．  
Hayami，I．，1965：Lower Cretaceous marine pelecy－   
POdsofJapan，Partl．肋moiYTQ［theFbculo）Q 、   
ぶcge〃Ce，勾′〃∫力〟UわルeれF妙滋r如β，G紺わ幻ノ，   
VOl．15，nO．2，p．22ト349．  
Hayami，Ⅰ．，1966：Lower Cretaceous marine p lecy－   
pods ofJapan，Part3．肋moi7TQ［iheFbcultyqf   
放ね乃Ce，勒以∫力〟こ加ルe川砂助rge∫β，Geoわ幻′，   
VOl．17，nO．3，p．15ト249．  
Hayami，Ⅰ．andIchikawa，T．，1965：OccurrencepfN桓－   
POnOnaiaYyOSekianafromtheSanchuarea，Japan．   
Ⅳα〃∫αC′わ乃∫α乃dク和Cee成〃がげ血PαJαeO励－   
logicalSocieO）QfJ如an，New Series nO，60，P．   
145－155．  
Hisada，K．andArai，S，，1986：Modeofoccurrenceof   
SerPentinite and Cretaceous serpe tini e－bearlng   
COnglomerateintheKantoMou tains，CentralJa－  
pan．血〃r乃α／q／血G紺わg血／∫bcね伊qrJ毎フα〃，   
VOl．92，nO．5，p．391－394．（∫乃ノ卸α乃e∫eW油g〃g－   
／ね力α占∫か〟CJ）  
Hisada，K．andArai，S．，1993：Detritalchromesplnels   
intheCretaceousSanchusandsto e，Centr lJapan：   
indicatorofserpentiniteprotruSionintoafbre－ar    
reglOn．Palaeogeogrqphy，Palaeoclimatology，Pa－   
JαeOeCOわ紗，VOl．105，p．95嶋109．  




Cα／助cおひ，扉■ノ呼α〃，VOl．94，nO．11，p．903－905．（加   
滋野α〃e∫e両Jカg〝gJねゐα鮎わ′αCJ）  
Kase，T．，1984：EarlyCretaceousMarineandBrackish－   
Water GastropodafromJapan．NationalScience   
池上∫紺椚，乃卸0，17りpp．  
Kashiwagi，K．andYao，A．，1999：UpperJurassic to  
Lower CretaceousIkenoue Formation around the   
KurosegawaTerraneinthewesternKiiPeninsula，   
SouthwestJapan．JburnalQftheGeologicalSoci－   
e伊q／ノ甲αJつ，VOl．105，nO．8，p・523－534・（～〃ノ毎フα－   
〃e∫eWf′烏g〃gJね力α占∫gr‘プCJ）  
Kawano，T／rbnaka，H．，Tbkahashi，T．，Toshimitsu，S．   
andMori，D．，2002：StratlgraPhyandStruCtureOf  
the Lower Cretaceous TomochiFormationin the  
ChichibuTerrane，KumarnOtO Prefbcture．Bul］etin   
扉－Go∫如〟J′αCJで加紺乙J∫肋′∫e乙J〝7，nO．3，P・1ト22・  
Kimura，T．and Matsukawa，M．，1979：Mesozoic   
plants丘om the Kwanto Mountainland，Gunma   
Prefbcture，intheOuterZoneofJapan．BLLllelinqr   
〃αJわ乃α／∫cね〃Ce肋∫g乙〃乃，ぶerge∫C（G紺わ幻′），   
VOl．5，nO．3，p．89－112．  
Koizumi，K．，1991：StratlgraPhyandgeologlCStruCture   
OftheCretaceousSystemintheeasternhalfofthe  
SanchuGraben，Kanto Mountains，CentralJapan．   
ノ0〟r〃αJq／J毎G紺わgfc亡7JJわcね少扉、ノ呼α〃，VOl．  
97，nO．10，p．799－815．（∫〝ノ如α〃e∫e）  
Kondo，Y”Kono，Y，Kikuchi，N．andlもshiro，M．，   
1999．Atransitionalfauna between Monobegawa  




Kosaka，T．，Kubota，M．，Otsuka，S．and Bizen，N．，   
1990：Discovery of Early Miocene planktonic  
fbraminiftrsfromtheUchiyamaFormationinthe   
northwesternPart Ofthe Kanto Mountains，Cen－  
tralJapan．EarthStience，VOl．44，p．154－158・（in  
ノ呼α〃eぶg）  
Maruyama，S．，Isozaki，Y，Kimura，G．and Tera－   
bayashi，Y，1997：Paleogeographic maps ofthe   
JapaneseIslands：Platetectonicsynthesis丘om750   
Matothepresent．meLslandA汀，nO．6，P．12ト  
142．  




ernpart Ofthe Sanchu”Graben”，Kanto，Japan・   
ノb£J用dJ吋’血Geoわg～cαJJわcね伊q′J上申α乃，VOl・  
83，nO．2，p．115－126．（J〃ノ呼α乃e∫g）  
Matsukawa，M．，1979：Someproblemson theCreta－  
CeOuS ShiroiFormation ofthe Sanchu“Graben”，  
62   
KwantoMountainous，JapanJburnalqflheGeo－   
わg如才∫ocメ叫ノq／ゆα〃，VOl・85，nO・1，p・1－9・（飯   
ノ（甲〟〃e∫e）  
Matsukawa，M．，1983：StratlgraPhy and sedimentary   
environments of the Sanchu Cretaceous，Japan．   
肋椚0血げ血g郁椚eと加ルe和砂，〃αれげα／滋ね〃Ce，  
馳Jイe∫β（gαr才力ぶcfe〝Ce），VOl．9，nO．4，p・1－50．  
Matsukawa，M．，1988：Barremianammonitesfromthe   
IshidoForm ti n，Japan－SuPPlementsandfhunal   
analysis－．77・anSaCtions andpTVCeedings Q［the   
PalaeontologicalSocieO｝QrJqpan，New Series，   
no．149，p．396－116・  
Matsukawa，M．and Eto，F．，1987：StratlgraPhy and   
SedimentaryenvironmentoftheLowerCretaceous   
Systemin the Katsuuragawa Basin，Southwest   
Japan．血乙Jr乃〟／扉■血Geoわg血／∫ocね伊q／々α〃，   
VOl．93，nO．7，p．49ト511．（加訪甲α〃ビ躇）  
Matsukawa，M，and Obata，l．，1993：The ammonites   
Crioceratites（Parac ioceras）and Shasticrioceras   
丘om Barremian ofsouthwestJapan．Palaeontol－   
Ogy，London，VOl・36，Part2，p・249－266，pls・3・  
Matsumoto，T．，Obata，1．，1もshiro，M．，Ohta，Y，Tbmura，  
M．，Ma sukawa，M．andTbnaka，H．，1982：Corre－   
l tionofmarineandnon－marinefbrmationsinthe   
CretaceousofJapan．jbssiLs，nO．31，P．ト26・＊  
Matsuoka，A．，Yamakita，S．，Sakakibara，M．and  
Hisada，K．，1998：Unit division fbrthe Chichibu   
C rnPOSiteBeltfromaviewpointofaccretionary   
tectonicsandgeol gyofwesternShikoku，Japan．   
－わ〟r〃〟／〃’血G oJogねα／∫ocg叫′げノ如α〝，VOl・   
104，nO．9，p．63み－653．（g〝ノ呼α〃郎e）  
Morino，Y．，Kozai，T．，Wada，T．andTashiro，Mリ1989：  
On the Lower Cretaceous BirafuFormationin－   
C udingtheTbrinosutypelimestoneintheMonobe   
area，KochiPrefbcture．Resea7ThRqportsq［Kochi  
Uわルe門卸，VOl．38，〃αれげαJ助～e〃Ce，p・73－83・（加   
ノ（甲〟乃即e）  
Nakai，Ⅰ．，1968：CretaceousStratlgraPhyoftheKatsu－   
uragaw ％11eyofTokushimaPrefbcture，Shikoku   
－Espe iallyontheCorrelationwiththeEuropean  
Standard Based onAm onites TJournalQrthe   
Geoわg如才∫dcJe伊げノ呼α〃，VOl・74，nO・5，p・279   
－293．（わ7ノ呼α〃錯e）  
Obata，Ⅰ．a dOgawa，Y，1976：AmmonitesBiostratlg－   
raphyofth CretaceousAridaFormation，Waka－   
yama Prefbcture．Bulletin qf NationalScience   
肋∫e以∽，5brge∫C（G紺わ紗），VOl．2，nO．3，p・95－   
110，pls．1」l．（～〃ノ呼α〃e∫eW油助g′ね烏αおかαCJ）  
Obata，Ⅰ．，Matsukawa，M．，Tsuda，H．，Futakami，M．   
and Ogawa，Y，1976：GeologlCalAge of the   
CretaceousIshido Formation，Japan．Bulletin Q［   
脇Jわ乃〟／滋ね〃Ce肋∫e〟椚，鮎rgg∫C（GビOJogリ），   
StratlgraphyorLowerCretaceousSystem  
OftheCretaceousSystemintheeasternPartOfthe   
Sanchugraben，Kwantomountainland・JburnalQr   
血Geoわg加／助cg叫′扉’J卸α〃，VOl，60，nO．810，p．   
130－146．（血々〟〃e∫e）  
Takei，K．，1985：Development of the Cretaceous   
Sedimentary basin ofthe Sanchu Graben，Kanto   
Mountains，Jq，an．JournalQfGeosciences，Osaka   
Cゆ∽裏ve柑ゆ，VOl．28，P．1」14．  
Tamura，M．，1980：ASummaryoftheCretaceousBi－  
Valves of Fresh and Brackish Waters59－74，in   
Japan．血〟r乃αJq／伽G紺Joggc（7／助cね少げ助柁〟，   
VOl．16，nO．4，P．223－238．  
Tanaka，H．andSaka，Y，1993：Blockrotationbybase－   
ment strake－Slip faultinginthe Sanchu graben，   
CentralJapan．Jb乙IrnalQ［SlructuralGeology，VOl．   
15，nO．8，p．102ト1032．  
Tbnaka，H．，1989：MesozoicFormationsandtheirMol－   
1uscanFaunasintheHaidateyamaArea，OitaPre－   
ftcture，SouthwestJapan．JburnalqrStienceQrthe   
〃血∫加mαu扇veね妙，∫Ⅳge∫C，VOl．9，p．ト鵠3．  
Tanaka，H．，Kozai，T．andTashiro，M．，1984：Lower   
CretaceousstratlgraPhyintheMonobeArea，Shi－   
koku．月e∫eα打力尺甲0相可、〟ocゐ≠U〃血血軌Ⅵ）1．   
32，抽加α／馳JビターCe，p．ト9．（わ7ノ呼〟乃e∫e）  
Tanaka，H．，Miyamoto，T．，Tbshiro，M．andTbkahashi，  
T．，1996：Bivalve Faunafrom the PrepSotoizumi   
GroupdevelopedtotheNorthofMt．Haidate，Oita   
Preftcture，Kyushu．TheA4emoirsQ［theFbculo｝Qf■   
g血α7才わ〃，だ〟椚α〟70わU扉ve和砂，nO．45，脇蝕γα／   
∫cge〃Ce，p．1l－52．  
Tbnaka，H．，Sakamoto，D．，Takahashi，T．andKashiwa－   
gi，K・，2002a：Lower CretaceouslmaizumlgaWa   
Formation（new name）ofthe Yatsushiro Moun－   
tains，KumamotoPrefヒcture．BulletinQf、Goshoura   
CJで′〟CeO〃∫肋∫e乙Jm，nO．3，p．ト10．  
Tanaka，H．，Takahashi，T．，Ichise，M．，Kashiwagi，K．，  
and Kawano，T．，2002b：Cretaceous Formations  
and their Bivalve Faunasin YuasaArea，Waka－   
yama Prefbcture．P／t）Ceedings qfthe Nishinihon   
βr‘r〃C力Geo／ogねα／ぶoc∫叫′q／ノ甲β〃，p．18．（飯   
句α乃e∫eW油g乃g／由力α占∫〃ⅥCJ）  
Tbnaka，H．，Tbkahashi，T，，Ichise，M．，Miyamoto，   
T．and Komatsu，T．，2000b：Molluscan FossiLy   
丘omtheLowerCretaceousMatsuoGrouplnthe   
TbbaArea，MiePrefbcture，SouthwestJapan．T71e   
l・んノ′仙′′二、・可／ム（J占′川叶√イ■ム／J化・〔汀…7．山′′＝‘′′川JJ√）   
肋血耶砂，nO．49，〃αれげαJ助お〃ぐe，p．57－72．（玩   
ノ呼α乃e∫e）  
Thnaka，H．，Ichise，M．，Tbkahashi，T．，Miyamoto，T．   
andKomatsu，T．，2006a：StratlgraPhyandbivalve  
fauna of the Lower Cretaceous Idaira Formation 
in the westernPart OfShizuoka Preftcture．me  
63   
VOl．2，nO．3，p．122－138．（J〃J呼α〝e甜）  
Ohta，Y，1981：SomeLowerCretaceous Cor iculidae   
andNeomiodontidae（Bivalvia）fr mJapan．Bul－   
／e血扉’凡払0たβU〃gVe川砂q／g血cαJわ〝，VOl．31，   
no．3，p．103－134．  
Oishi，S・，1940：TheMesozoic月、OraSOfJapan．Jo乙Jrnal   
り川′tイ1′l・〟叶可▲～－（厄ノ机一、〃り抽Jんん／叫－ビJ血／L・1ナノ－   
Ve川砂，VOl．5，nOS．2」1，p．123J180，pls．ト司8．  
Okubo，M．andHoriguchi，M．，1969：Geologyofthe   
Manbadistrict．GeologicalSurvqyQ［ノ如an，Q乙JaCL  
rangleseries，Tokyo，26，P．l－66．  
Okubo，M・andMatsushita，N．，1959：Onanewspe    
CiesofPachyodontafromtheAkaishiMountains，   
CentralJapan．EarthScience， O．42，P．1－4．（in   
J如〟〃e∫e）  
Otsuki，K．，1992：Oblique subduction COllision of   
microcontinentsandsubductionofoce nicridge：   
TheirirnplicationsontheCretaceouste to icsof   
Japan・T72eLTlandAfT，VOl．l，P．5ト63．  
Saito，Y・，1964：ARudistidfromtheCretaceousdepos－   
itsofRyoseki，KochiPrefbcture，Japan・77，anSaC－   
／／刷・ヾ〔仙／／汀仇…山井、・√イ一山J／）LJ／肌・州／り／りく軽‘J／   
SocieO，qfJtpan，NewSeries，nO 56，P．317－32l，   
pl．47．  
Saka，Y，rIbira，A．and Ogas w r Y，1989：Naguri  
Faultin the Chichibu terrain ofthe Kanto Moun－   
tains，CentralJapan－POSSibleeasternt rmination   
OftheKurosegawaTもctonicZon －．Journalqfthe   
Geoわg血／∫dc∫叫ノq／ノ如α〃，VOl．95，nO．4，p．339   
w342．（∫〃ノ甲α〃e∫eW油且乃g／由カα占∫〃ⅥCJ）  
Sakai，T．andOkada，H．，1997：SedimentationandTec－   
tonicsoftheCretaceousSedimentaryBasinsofthe   
AxialandKurosegawaTectonicZonesinKyushu，   
SWJapan．TheルねmolrsQrtheGeologicalSocieo）   
扉■ノ甲〟〃，nO．48，p．7－28．  
Sashida，K．，Igo，H．，Adachi，S．andIto，S．，1992：Fora－  
miniftrs丘omthe“Torinosulimestone”embedded   
in the Ishido Formation of the Sanchu Cretaceous 
System，Kanto Mountains，CentralJapan．Cente－   
na7yq／－J甲aneSe A弟c7て甲aleontoloBy，K．Ishizaki   
andT．Saitoeds．，P．273－280．  
Taira，A．andTashiro，M．，1987：L te Paleozoic and   
．l・んJ川二√机・し托・し・Jt・J畠′＝ハ・J＝7信、血ノ叩川＝J仇／ぐ〟．付   
Asia．In：A．Taira andM．Tashiro（Editors），His－   
toricalBiographyandPlateTectonicEvolutionof   
JapanandEasternAsia．Terrapub，Tbkyo，p．1一年3．  
Takahashi，T．，Tanaka，H．，Miyamoto，T．，Kaw往ii，Y
andIchise，M．，2000：Cretaceousstrataintheeast－   
ernpartoftheSanchuGraben・T72elO7［hAnnua［   
肋e血gq／／毎G紺わggcα／ぶoc∫e少扉■ノ呼フα〃，p．65．   
（f〃ノ呼α〃e∫eW地方〃g揖ゐ〟お〟Ⅵα）  
Tbkei，K．，1963：Stratlgraphya dg ologlCalstruCture 
lchise，M．  
施椚OJ和q／撤c乙J吋q′g血c（7血〃，助川α椚0わUわ才一   




Cretaceous Formations and their Bivalve Faunas   
inthe EasternArea ofthe Yatsushiro Mountains，   
Kumamoto Prefbcture，SouthwestJapan．T72e   
腸椚0血q／才力e爪7C〟妙q／g血cαJわ〝，g以椚α椚0わ  




andtheirBivalveFaunasintheEasternAreaofthe   




andTashiro，M．，1997：Mesozoic Formations and   
theirBivalveFaunasintheGokaseArea，Miyazaki  




ChuGraben，CentralJapan．77・anSaCtionsandpro－   
Cβe成〃がq／血PαJαgO扉0わgわαJ∫ocね少q／ノ呼α乃，  
NewSeries，nO．59，P．126－142．  
Tashiro，M．，1985a：Thebivalve faunasandtheirbio－  
StratlgraPhyoftheCretaceousinJapan．meMbm－   
0如q／血GeoわgねαJ5bcね伊扉’々〟〃，nO．26，p．  
43－75．（J乃ノ如α〃eぶg）  
Tashiro，M．，1985b：The Cretaceous System of the  
ChichibuBeltin Shikoku－Onthe EarlyCreta－  
CeOuSlateralfaultintheChichibuBeltp．FbssiLs，  
no．38，p．23－25．（加ノ呼α〃e∫g）  
Tashiro，M．，1990：Bivalve fbssils from the San－  
yama Formationin Sanchu，Kwanto Mountains・   
加∫紺打力尺甲0庸げぷbc損亡加ゎg柑卸，VOl．39，  
〃α抽r（7／放ね〃Ce，p，29－37．（∫乃滋野α乃錯g）  
Tashiro，M．，1993：Bivalve faunas丘om Cretaceous  
OfJapan Partl：On the bivalve faunas丘om the  
Chichibuand“Ryouke”BeltsinSouthwestJapan．   
月即eα化カ月甲0庸げ斤oc揖U〃加′っゆ，VOl．42，  
肋血相／∫とね乃Ce，p．105－155．（加ノ如α乃錯e）  
Tもshiro，M．，1994：Cretaceous tectonic evolution of  
SOuthwestJapan丘om the bivalve faunalview－   
POints．ReseafThRquo庸qfKochitjnivelTio｝，VOl．  
43，肋わ〟■α／放ね乃Ce，p．43－54．（加ノ卸α〝e∫e）  
Thshiro，M．andIkeda，M．，1987：Cretaceous System   




Tbshiro，M．andKaw毎i，Y，1985：OntheIkunaForma－   
tion（newname）oftheKatsuuraArea，Tbkushima   
Prefbcture，Japan．ReseaYTh Rqports Qf Kochi   
UわルeJ血妙，VOl．34，〟dJ紺αJ放ね乃Ce，p・55－60・（～〃   
如α乃e∫eW油且〃g／由力α∂∫JmcJ）  
「払shiro，M．andMatsuda，T．，1986：LowerCretaceous  
bivalves丘omthe SakawaArea，Shikoku．T＞ans－   
〟C血刀∫α〃dβ和Ceed加即q′血PαJα紺〃わわg血／   
SocieO，QfJtpan，NewSeries，nO・142，P・366T392・  
1払shiro，M．and Thnaka，H．，1992：Bivalve FossiLs   
fromtheThkaharaFormationofCentralKyushu，   
J pan．月g∫eα打力点呼0庸げ助cカブ（加ve柑ゆ，VOl・  
41，肋J〟rαJ∫cね〃Ce，p．139－156，pls．3．  
Tashiro，M．，ⅥmaglSaWa，H．andKitamura，T．，1986：   
Discov ryoftheRyosekifaunafromTodaiarea，   
AkaishiMountains．JournalQ／■the Geological   
助cge少q／●々α乃，VOl．92，nO．10，p．757－759・（∫〃   
ノ毎フα〝e∫e）  
The onveners ofthe P leo－Mesozoic Symposium of   
theAnnualMeetlngatSaitama，1995：Theresults  
ofresentresearChes onthe Paleo－Mesozoic ofthe   
Kanto Mountains，CentralJapan．Earth Science，   
VOl．49，p．27ト291．（g乃ノとpα乃e∫e）  
Ⅵねtanabe，K．，1954：Onth Uchiyamafault－Historical   
geology ftheTertiarystratainthenorthwestern   
PartOftheKantornOuntains．StudiesノわmGeology   
α乃d几血er〟／血∫肋J略乃卸oL血ルピ和坤q／g血c‘才一   
血〃，VOl．3，p．105－115．（加ノ呼α〃e∫e）  
Xu，）．W．，andShu，G．，1994：Tectonicmodelsofthe  
Tan－Lu FaultZone，EasternChina．International   
Geoわ幻ノ月evねw，VOl．36，p・77ト784・  
Yabe，H．and Eguchi，M．，1936：Eojudhqphora，a   
newgenusofCretaceous．PfVCeedingQrh7Perial   
dcα（お〝リq／ノ呼α乃，VO．12，p．141－143．  
Yabe，H．，Nagao，T．andShimizu，S．，1926：Cretaceous  
mo11uscafrom e Sanchu－Grabenin the Kwanto   J” 
‘′ 
VOl．9，p．33－76．  
Yabe，H．and Suglyama，Tり1935：Jurassic Stromato－   
poroids打omJapan．ScienceR甲tOrtOfthe7bhoku  血甲e血J抽gve柑妙2乃J∫erお（Geoわ紗り，VOl．14．  
Yabe，Y，1955：G紺わgy扉■才力ev∫c∫〃卸扉■ue乃0一椚〟rα，   
Tbno－gun，GummaPr4bctu柁．8pp，Guidebookof   
thegeologicalexcursions・（inJqpanesewithEng－   
J由カα鮎如7Cり  
YamaglWa，N．，Hisada，K．andTbmura，M．，1998：Ear－   
ly Cretaceous Hexacorals from the Western Part 
OftheSanchuArea，KantoMountains．Bulletinqr   
〃αJわ乃〟J助言e乃Ceq／肋∫e〟椚，ぶerね∫C（Gビ0わ幻′），   
VOl．24，nO．ト2，p．5ト66．  
Yamakita，S．，1998：WhatbelongstotheNorthernChト   
StratlgraPhyofLowerCretaceousSystem   
Ybkoyama，K．，1987：Ultrama負c rocksin the Kuro－   
SegaWateCtOnic zone，SouthwestJapan．Journal   
げA弟〃erαわ紗，Pe加わ紗α〃dgco乃0∽わGeoわ紗，   
VOl．82，p．319－335．（～乃ノわPα乃e∫e）  
Yokoyama，M．，1895：MesozoicPlantsfromKozuke，   
Kii，AwaandTbza．JournalqftheCollegeqfSci－   
e〝Ce，山野ergαJU〃ルe相和げ乃砂∂，VOl．7，nO．3，p．  
201－231．  
Yoshikura，S．，Hada，S．andIsozawa，Y，1990：Kurose－   
gawaTbrrane．in：K．Ichikawaelal．（Editors），Pre－   
Crelaceous花7′raneS qfJcpan．Osaka，pP．185－  
201．  
chibuBelt？－teCtOnicdivisionbetweentheNorthq   
ern Chichibu Belt and the Kurosegaw  BeIt -. 
血〟r〃α／げメカe Geoわg血／∫ocね伊q′ノ呼α〃，VOl．   
104，nO・9，p．623－633．（血ノ毎フα〝e∫e）  
Yamashita，N．，Tanaka，K．，Ⅵ1maglWa，N．，Yoshida，S．，   
Nakagawa，A．，Suyari，K．，Ishii，K．，Katt ，，．and   
Ichikawa，K．，1954：Mesozoic ofthe Out rZone   
inShikoku，JburnalQfthe GeologicalSocieりノQr   
ノ卸α乃，VOl．60，nO．9，p．706．（g〃ノ卸α〃β∫e）  
Yehara，S．，1915：The Cretaceous trlgOniae 丘om   
MiyakoandHokkaido．ScienceRqportqfthe Tb一  
方0ん〟桓erぬ／∽7ルe柑ゆ，Ser．2，VOl．2，p．35J 4．  
65   
